Yy

-

d for Release 2011/07/06 : CIA-RDP80-00809A0006002

Sanitized Copy pp

CLASSIFICATION  CORFINDMEIAL Mivarrrssaiec:
| CENTRAL INTELLIGENCE AGENGY an%sgm

' INFORMATION FROM (1 3,
FOREIGN DOCUMENTS OR RADIO BROADICASTS  CB NO,

50X1-HUM

]

COUNTRY  usam - | © DATEOF

> INFORMATION 1948

o SUBJECT Industriel - lsachine tools : -
How ' DATE DIST. 4 oot 199 '
PUBLISHED - Mouthly periodisal

WHERE :
PUBLISHED  Mosnow : NO. OF PAGES &
CATE | S

- PUBLISHED  Oct 1948 .

SUPPLEMENT TO
LANGUAGE Russian REPORY NO.

THIS 1S UNEVALUATED INFORMATION

SOURCE. wm %o 10, 1948, (VDB Por Abe No 30/49T65 --
Information regqussted.

HOLE-DR £ 700) SATES WUEL

We &, Takovlev
[_iubers in parentheses refer to mechime-tocl perts in Figuares 1 sml 2, Appendea.J

Maxy diepel-elestric power plants undertake the drilling of fuel-injocior
nozgle holes in A makeshift manpsr which reeults in excessive comsumption of fuel.
To ecrrect this situation a Acsoription of an extramely accurate machine tool used
for Silling fuei-injector noxzle holes 1B yracssted hers. The procedure for
checking the distribution of the fuel Jets iz aleo explainsd.

peral Descriptics.

*ho spindle (7) rotates om two ball bearings. Waen the mute are tightemed

thyse ball bear oliminato play in the epindle. Ths ball bearings are Insile

& hellow stook (6), which alides without play in an irum alseve (k) set Tirmly-
. in & oylinder (5) which 1s secured to tho bass (1) by a welded rib.

The stock, which has a rack guvar cn the botton, is counocted with a piniem
(2)) the turning of vhich effects hamd feedimg cf the etock ard spindle. Kounted
on ons end of the spindls is a palley (3), the length of which permiis readjust-
ment 'of the belt vwith the spindle i any pusitiom. There is a thread om the other
end ¢f 4hs spirile for mouriing the chuck, whick ccasists of a tightening mut (8)
and two s11ding vlocks (9) which hold the drill.

The internal surface of the mmt is ccmical, corresponding to the form of the
81iding blocks. On the end of the spimdle, exclusive of the threaling, thers is
a oylindrical part 148 millimeters long. Om this pert a hollow center punch (16}
is mounted after the chuok ham been removed.
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Tie c¢ylindrical end of the spindle g groand down by a slotied, cast-iren
diso; ueing paste, while the trmersse of the cylinder ia checked witk a wicromster.

The con' 3r panck im ground to the dlameter of the spindls, but jrinding in
place 1s not pérmitted. There should be no perceptible play of the center punch
on the apindls. ‘

The demands for acourscy in the msmuflrcture of the chuck are also high; the
exterior conical surfaces of the gliding blocks are fitted to the tightenimg mut
with much precision that when & sumall pfoce of straight eteel wire is held iIm the .
slmock, rotatliop will not ceuce a deflection of the indlcator-meedle of more than
,02 millimeter, vhile the moasuring jewe remain close to the spot where the wire

1 clamped.

Graduation merks, filed on the sliding blocks with the edge of a triangular
£i1s (after marking ont!, serve as a place for clamping the wire or drill. Befars
merking with £he punch, the place on the part is leveled off by a smpeclal attash- -
ment (17) vhich is acrewed cmto the snd of the spindie and which resembles a center
punch with a dInnt end.

Leaveling off 1is nscemesry because, unless & amsll flat spot, perpendiculur to
the exis of the spindls, is made cn the part, the drill goee off to ome cide.

A cylinder with a condeul tail (13) 1s substituted for the specified factory:
design coms of the epacing attachment. The cylinder has an accurately ground blind
hole, into which tke plston (10) fits. The pletom kas & place on the emd for
_seouring the parts, apd a tightening mit (11? (the form depends on the deslgn of the
partes). Along the 8132 of the pistom 1e a longitnéimal Y-shaped gro.ve, into which
the end of the needle [12) £its, stcpring the plunger. The machine tool makes
about 7,000 revolntions per mirmte. Ipereasing the revolutions doee not Inmcreass
the accuracy of 4rilling, and is harrful to the cutting edge of the drill.

Adjuetmept of the Machine Tool

By meens of the indicator, the cylindrical part of the stock is adjusted for
paralleliem to the smooth plate, which serves as a support for the stand. The end
of the center punck is checlsd by the indicator, amd is then ground sufficisntly
to llmit the play to 2 - 3 mioroms, after which it is flame-heated by an autogenous
burper vntil incandescent. After tempering, & secoud adjustment of the indicator
mxy be nesded, as well as a final adjustment of the end of the center punch with a
szell home.

i The axis of the spindle muet lie in the plane of vibration of the axis of the
pistcs. To check this, an attacument (19) ia £itted to tho pietca.

After the adjustment (by hand grinding) of the sharp ead of the attachment,
before the elimination of play by turning the spacing attachment im # vertical
plene, the plunger is placed in either of two extrems positiome, the sharp ends
of the attachment anl the ceuter punch asre dravn together, end, by a shift in
the base of the specing attachrent, are brought into almost camplete contact. I°
;8 nacessary to ettaln this almost complets contsct in the vertlecal plane at the
other extreme poaition of the spacing attachment as well (within the working rangs
of the angles of tyraing).

If saveral holse are drilled in the part at verious angles to the vertical,
then care must be taken to insure that the piston doss not turn about its owvm axls
vhen it 'a advanced to any positiocn &nd seoured in place by the stopper nsedlse.

It 1s therefcre necessary that the groove along the slde of the piston be parallel
to the axis of the pietcom.
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To check the plsten, an attachment (2¢) is uased, with the cylinder inm :
olther of the ertreme pomitions. Om the side of this att-clhment a ehallow %
wark ip made with the center punch. After turming the epscing attachment . ~ O
through a vertloal plame to the other position, the csnber punch is advarced
to the mark, snd attempis are mads to have the ends of the attachment and of
the -enter punch coincide.

If the points do not coincide, cne slde of the groove is ground out at ths
reguired spot, and a trihedral ruler is ueed for checking.

Preparation of the Drill

Pactory-made spiral drills are ueed, ag well ae pointsd drills vhich can ’
be made by hand. The spirsl drills are acmewbat more accurate for aligning holes, R
and 1t is therefore profersble to uss them, for example, for drilling the holes il
in the fael-injector nozzles for the lower concave crowns of the oylimder in Acuble- i
action dlssels.

G

The dlamster of both the epiral and the pointed &rill should be 15 micrcms
less than the diameter of the hole. For holes lese then .35 miliimeter 4n diameter,
Y the drill must bave a dilameter of frai & to 10 microms leos. Since 2t s aiffievlt
: to sharpon, the spiral drill vituout u spe¢isl muchine tool, whr ths cutiing adge
becumes anll 1t 1s better to replade the Au-11% with a zww ome.

© Foiubed driile. are made from steel wirs, such ag guitar wire. Their dlameter’
18 .5 t0 .10 millimeter less than that of the hole. A small piece of thle vire is
rolled with a barrette filo on a flat plate for straightening, freed by breaking
the adhesion with ¢ emal) mallet, and hand sha~pened on a small home of the “India”
o siwilar type, then heated over a spirit lemp sni placed while Incandsscent in
machine oll. It 18 then giver a final sharponing, and ie examined through a lens
to see that both cutting edges look the sams. The point angles are pimilar to
those on reguler drills, or a litile mory obiuss.

Drilling of metal may de carried out at a very low apeed while the drill 1a
well sharpened.

Oporaticn of ths Machips Tool

The spacing attachment 1s set st the required angle in a vertical plans.

; The part being worked over 1s secured to the end of the piston, and the syot
to be drilled i1s fixed om a lovel with the exis of the epindle.

An attachment (17) 1a secured to the end of the spindle. Applying it to t° -
) part by means of the =ack gear, and moving the smll delt by hand to> turn the spimdle, )
| a flat area 48 mads on she part.

This attachment 1s removed and the semter punch 1a put on the en? of the 3pinile
in its place.

Applylng the center punch to the part by mesans of the rack grar, and turning
the srindle in the menms fechion as before, we make an infentation om the part.

The ¢snter punch is then removed and replaced by the chuck, in which the drill
is pecured by the looking mt. The drill mmst protrule 5 - millimeters from the
ciiok., After the machine has been started and it has been detcrmined that there 18
‘o play in the Arill, the rack and drill are raised oit of the hole. Inctead of
smploying pericdic drilling fer tboling the &rill, Arops of water sre alioved Lo
.fall on the end of the Arill from a small vosds. stier,
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The djameter of the hole iz checksdrwhen the drill is moved dack, TWo gauges,
mede from small pleces of steel wire whose ends have been comprassed dy dlowa
from a smell hammsr, and cerefully messured op ths edges with a micromster, are
used for thie check. The firet gauge, having dimensioms exsetly corresponding
to the reguired d4lemater of ths hole, mst fit cémpleisly into the hole, while the
second, 5 mlerony ater in diaweter, mist not £1t into the hole, or ever partly
ponetrate 1t. In this vay a cheok .n the tyuenese of the cylimdrieal form ¥f the
hols is insured., If the first gauge does not fit iuto the hole, then the hols is
ariilsd ones or tvwiés more with the sams drill. In extrems canes o larger drill
it usof in 1ts place.

Y

Checking Aligrment of the Holes ‘ . |

Xvon if the above messurcs for sdjusting the machine tool are iLaken, corrections
are almost unavoldabls in obtaining the maximm approximation to the desired slign-
ment. )

The best mithod of finding error ie to pawe & siream of liguid, such as ofl, R 5§
through the openings with & plunger press, after mounting the pert in a vessel '
whoss valls havs baon nerksd by peints which ths etreams chomld strike.

In ocase the otreems go to cme wile of the polwis mwrksd, now the nteps that
miat be taken to complete the correction will decome apparent.

: It 18 qguits permissible to change the angles of the dirsctians of driiling, :
.. departing from the given design, provided the target is hit. ]

It shonld be remembered that the distridutiom of *he streams mmst be checked
befare the projesting sdges where “he 4rill emtersd the hole are trimmed. The
11quid must bz Piltored, and the holes mmst be cleaned severael tlwes with a small
nesdly dmring the pumping procevs. Aacowracy of cne foarth of 2 degree ies sampletely
attainable with the mackine tool desorided abovs,

A more convealunt chuck of diffevent design (18) can be nsed with an ascourate
machine tool for Arilling ont holes in whidh the 4rill hus becams stuck.

The meohine tool was dusigned by the anthar of this article in 194L-1945,
and vas tested in actwal perfourmance. Tie greeisst immovatioms are means for
emoothing off ths spot punch and the center punch vhich assure partioular accuracy
4n drilling.

For drilling holes uniformly spaced according to the roundmess of tr» Dart,
and not varylng in spgle of inclinatim, the spacing ettachmenmt may be simplified ‘
. in design, aud made by hand (e.g., i drilling %olez in the $ael injectcr for :
e ordinary single-acticn dieseld). .n *ha’ nase tbe work of drilling 1s simplifisd,
L. and upecsd 1s not needed to remove the center punch and to set up the drill after
N pancaing for sach opening.

[F1rgures follov,/
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